Background: The primary goals of this interdisciplinary consensus statement are to review the relevant anatomy of the central neck compartment, to identify the nodal subgroups within the central compartment commonly involved in thyroid cancer, and to define a consistent terminology relevant to the central compartment neck dissection. Summary: The most commonly involved central lymph nodes in thyroid carcinoma are the prelaryngeal (Delphian), pretracheal, and the right and left paratracheal nodal basins. A central neck dissection includes comprehensive, compartment-oriented removal of the prelaryngeal and pretracheal nodes and at least one paratracheal lymph node basin. A designation should be made as to whether a unilateral or bilateral dissection is performed and on which side (left or right) in unilateral cases. Lymph node ''plucking'' or ''berry picking'' implies removal only of the clinically involved nodes rather than a complete nodal group within the compartment and is not recommended. A therapeutic central compartment neck dissection implies that nodal metastasis is apparent clinically (preoperatively or intraoperatively) or by imaging (clinically N1a). A prophylactic=elective central compartment dissection implies nodal metastasis is not detected clinically or by imaging (clinically N0). Conclusion: Central neck dissection at a minimum should consist of removal of the prelaryngeal, pretracheal, and paratracheal lymph nodes. The description of a central neck dissection should include both the indication (therapeutic vs. prophylactic=elective) and the extent of the dissection (unilateral or bilateral).
Introduction
T he primary goals of this interdisciplinary consensus statement are to review the relevant anatomy of the central neck compartment, to identify the nodal subgroups within the central compartment commonly involved in thyroid cancer, and to define a consistent terminology relevant to the central neck dissection. Uniformity in definition may lead to more uniform central neck surgery and may facilitate consistent and clear communication among physicians involved in the management of patients with thyroid cancer.
Optimizing patient outcomes in thyroid cancer management involves balancing risk from treatment with risk from disease, and decisions about when to perform a central neck dissection are made individually. Specific recommendations regarding indications for central neck dissection are beyond the scope of this consensus statement. However, evidence-based guidelines provide published recommendations (1) that are revised and updated over time (2) .
Methods
To obtain a multidisciplinary consensus statement on the terminology and classification of the central neck dissection for thyroid cancer, a surgery working group was established within the American Thyroid Association (ATA). The need for this working group was recognized by the ATA guidelines taskforce on thyroid cancer. Experts in thyroid cancer representing the fields of endocrinology, endocrine surgery, otolaryngology-head and neck surgery, and radiology were assembled by the ATA in consultation with the American Association of Endocrine Surgeons, the American Academy of Otolaryngology-Head and Neck Surgery, and the American Head and Neck Society. These experts are the authors of this article. All authors were involved in the discussion and participated in manuscript development. In addition to a review of the literature relevant to the central neck compartment anatomy, neck dissection classification and terminology, as well as central neck dissection for thyroid cancer, the authors solicited and considered recommendations from other experts within the fields of endocrinology, endocrine surgery, and otolaryngology-head and neck surgery. Articles were identified by searching MEDLINE using the following search terms: {CENTRAL NECK DISSECTION} or {ANTERIOR NECK DISSECTION} or {CENTRAL NECK COMPARTMENT} and {THYROID} and {CANCER} or {CARCINOMA}. Emphasis was placed on papers published between 1991 and 2008, following publication of the widely adopted report by Robbins et al., standardizing neck dissection terminology (3) . Despite this original report and subsequent updates (4, 5) , there remains controversy regarding the inferior extent of the central neck dissection, validity of unilateral versus bilateral central neck dissection, and inconsistent terminology regarding indications such as routine rather than therapeutic versus prophylactic=elective. The level of evidence primarily relied upon for the development of this article was expert opinion. The preliminary meeting of this group occurred at the ATA annual meeting in October 2007 with subsequent meetings in July and October 2008. Supplementing these meetings were multiple teleconferences and detailed electronic mail communications culminating in acceptance by the ATA Board of Directors. Additionally, this manuscript was also formally endorsed by the Boards of the American Academy of Otolaryngology-Head Neck Surgery, American Association of Endocrine Surgeons, and American Head Neck Society.
Overview of the Central Compartment
The central compartment is commonly referred to as level VI of the neck as described in the recent consensus update on neck dissection (4, 5) . The superior (hyoid) and lateral (carotid artery) central compartment boundaries are easily recognized clinically, surgically, and with current imaging modalities. The inferior border has been variably defined as the sternal notch or the innominate (brachiocephalic) artery. Use of the latter as the lower border implies inclusion of the anterior superior mediastinum above the innominate artery, sometimes referred to as level VII (4, 5) . The various neck levels and sublevels are presented schematically in Figure 1 .
The central compartment has been subdivided into right and left sides by some authors or alternatively into right, median, and left by others. These distinctions have clinical utility relevant to sided vital structures such as parathyroid glands and laryngeal nerves but are somewhat arbitrary with regard to the lymphatic drainage from central neck structures such as the thyroid gland. Indeed, the distinction between the central (level VI) and lateral cervical lymph nodes, as well as among levels I-V and sublevels Ia=Ib, IIa=IIb, and Va=Vb, is based on a premise of minimizing morbidity from injury to vital anatomic structures during compartment-oriented nodal dissection rather than a belief that lymphatic drainage observes these anatomic landmarks.
Detailed Central Compartment Anatomy

Boundaries
The central neck compartment is bounded superiorly by the hyoid bone, laterally by the carotid arteries, anteriorly by the superficial layer of the deep cervical fascia, and posteriorly by the deep layer of the deep cervical fascia. Because the location of the thyroid gland is low in the neck near the thoracic inlet, the lymphatic drainage is contiguous with the anterior superior mediastinum that is accessible via a cervical approach. As a result, the inferior border of the central compartment is defined as the innominate artery on the right and the corresponding axial plane on the left (Fig. 2) .
Lymph nodes
The most commonly involved central lymph nodes in thyroid carcinoma are the prelaryngeal (Delphian), pretracheal, and the right and left paratracheal nodes (Fig. 3) . The paratracheal nodes may be anterior as well as posterior to the recurrent laryngeal nerves. These nodes may be found posterior to the common carotid on the right along the inferior thyroid artery because of the more ventral and medial location of the proximal carotid on the right compared with the left. The more posterior retropharyngeal and retroesophageal lymph nodes are less commonly involved. The vast majority of nodes within the central compartment exist inferior to the larynx; however, superior pole tumors may occasionally metastasize to paralaryngopharyngeal nodes deep to the sternohyoid and omohyoid muscles along the course of superior thyroid vasculature.
Other structures
Anatomic structures contained within the central compartment include the following: the larynx, hypopharynx, trachea and esophagus; endocrine glands (thyroid and parathyroid); cervical thymus; laryngeal nerves (superior and recurrent); vessels (inferior and superior thyroid arteries; inferior, middle, and superior thyroid veins).
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Vessels
The superior thyroid artery is a branch of the external carotid and provides blood supply to the superior pole of the thyroid and occasionally to the superior parathyroid glands via the posterior branch. The inferior thyroid artery is a branch of the thyrocervical trunk, courses posterior to the common carotid, and provides blood supply to the thyroid gland, as well as to the inferior and superior parathyroid glands via inferior and superior branches. The superior, middle, and inferior thyroid veins drain into the internal jugular vein and the inferior veins often directly into the brachiocephalic vein. The thymus lies just ventral to the brachiocephalic vein into which it drains directly.
Nerves
The external branch of the superior laryngeal nerve comes from the vagus nerve coursing inferiorly along the superior thyroid vasculature to insert into the cricothyroid muscle, an extralaryngeal tensor of the vocal cords. This nerve is identifiable in most cases except when it courses deep into the inferior pharyngeal constrictor and may only be visible within the fascia of the cricothyroid muscle.
The recurrent laryngeal nerve comes from the vagus nerve in the superior mediastinum coursing around the arch of aorta on the left and around the subclavian artery on the right. From there it travels superiorly in the tracheoesophageal groove on the left and somewhat more lateral to medial on the right. 
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As it ascends it can give off several regional sensory branches to the trachea and esophagus. The recurrent laryngeal nerve motor fibers continue superior and medially in close proximity to the ligament of Berry and then enter the larynx under the inferior pharyngeal constrictor muscle, providing innervation to intrinsic laryngeal muscles (lateral and posterior cricoarytenoid, thyroarytenoid, and interarytenoid).
Parathyroid glands
The superior parathyroid glands primarily receive blood supply from the inferior thyroid artery via its superior branch, and occasionally from the posterior branch of the superior thyroid artery. The superior parathyroid glands descend from the fourth pharyngeal pouch and most commonly are found just posterior to the recurrent laryngeal nerves near the ligament of Berry. The inferior parathyroid glands descend from the third pharyngeal pouch and are more variable in location but usually are anterior to the recurrent laryngeal nerve near the inferior pole of the thyroid gland. The inferior parathyroid glands receive blood supply from the inferior thyroid artery and are often in close proximity to it.
Terminology
The literature contains variable terminology relevant to the central neck dissection. The following definitions are suggested for the purpose of consistent terminology usage within 
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publications regarding the effectiveness and safety of the central neck dissection for thyroid cancer.
Therapeutic versus prophylactic=elective central neck dissection
A therapeutic central compartment neck dissection implies that nodal metastasis is apparent clinically (preoperatively or intraoperatively) or by imaging (clinically N1a). A prophylactic=elective central compartment dissection implies nodal metastasis is not detected clinically or by imaging (clinically N0). The importance of this distinction when reporting results from studies cannot be overemphasized as the impact of clinically detectable nodal metastasis may differ from microscopic pathologic nodal metastasis. Prophylactic dissection is synonymous with elective dissection.
Describing the extent of central neck dissection
At a minimum, central compartment neck dissection should include the prelaryngeal, pretracheal, and at least one paratracheal lymph node basin. Lymph node ''plucking'' or ''berry picking'' implies removal only of the clinically involved nodes rather than a complete nodal group within the compartment and is not synonymous with a selective compartment-oriented dissection. Isolated removal of only 
CONSENSUS CENTRAL NECK
grossly involved lymph nodes violates the nodal compartment entered without adequately addressing its disease and may be associated with higher recurrence rates and morbidity from revision surgery (1) .
A designation should be made as to whether a unilateral or bilateral paratracheal central neck dissection is performed and the operative record should indicate which side (right or left) in unilateral cases.
Central neck dissection, bilateral: Removal of the prelaryngeal, pretracheal, and both the right and left paratracheal nodal basins. Central neck dissection, unilateral: Removal of the prelaryngeal, pretracheal, and one paratracheal nodal basin.
Central neck dissection may be extended to include comprehensive removal of additional nodal basins including the retropharyngeal, retroesophageal, paralaryngopharyngeal (superior vascular pedicle), and=or superior mediastinal (inferior to innominate artery). A designation should be made as to which additional nodal basins are included in the dissection.
Description of Central Neck Dissection
A central neck dissection includes removal of the prelaryngeal nodes superiorly and the pretracheal nodes inferiorly to the innominate artery. Also removed are the paratracheal lymph nodes inferiorly from the cricoid cartilage to the innominate artery on the right, and on the left to the axial plane where the innominate crosses the trachea. The recurrent laryngeal nerves are dissected with an atraumatic technique, minimizing manipulation and traction. The superior parathyroid gland is preserved in situ along with its primary blood supply from the superior branch of the inferior thyroid artery. The inferior parathyroid gland is usually reflected laterally along with its blood supply from the inferior thyroid artery. Parathyroid autotransplantation is performed if the glands are devascularized during dissection. Paratracheal tissue specimens are examined for parathyroid glands that may be salvaged and transplanted before being removed from the sterile field. Confirmation of parathyroid tissue with biopsy and frozen section before autotransplantation may reduce the risk of tumor transplantation in the presence of nodal metastasis. Paratracheal nodes are present posterior to the carotid artery on the right, as well as posterior to the inferior thyroid artery and recurrent laryngeal nerve on either side, which may require removal.
Summary
We have formulated a multidisciplinary consensus statement on the terminology and classification of central neck dissection for thyroid cancer. Central neck dissection at a minimum should consist of removal of the prelaryngeal, pretracheal, and paratracheal lymph nodes (either ipsilateral or bilateral). The description of a central neck dissection should include both the indication (therapeutic vs. prophylactic=elective) and the extent of the dissection (unilateral or bilateral). The use of these common definitions and descriptors will facilitate communication between health care providers and also foster a more uniform reporting of results in clinical studies.
